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Specification

1.  Title of the design
Variable Resistor

2.  Claims

A variable resistor comprising a resistor main body for changing the conductive resistance of
electrode parts with the press deformation of covered pressed parts of an acting body made of an
elastic material and an operating body having pressing parts capable of pressing the pressed parts
is characterized by vertically providing shake prevention projections made of an elastic material
adjacent to the pressed parts of the acting body, have a larger height dimension than the pressed parts
and their upper ends contacting the pressing parts of the operating body.

3.  Detailed description of the design
" (Field of industrial application)

The present design relates to a modification of a variable resistor for changing the conductive
resistance of electrode parts with the press deformation of pressed parts via an operating body, and
relates particularly to a variable resistor that may prevent shaking of the operating body.

(Prior art)

A variable resistor shown in Fig. 4 has been known as this kind of variable resistor before.

This variable resistor is a seesaw type resistor having two electrodes and is constituted from -
a resistor main body 20 and an operating body 30 for the press operation.

The resistor main body 20 comprises an acting body 21 receiving the press operation, a
pressure plate 22 and a base board 23.

The acting body 21 is formed of an elastic material such as synthetic rubber, etc. in the shape
of a rectangular plate and has two hill-like pressed parts 21a on its upside. The upper ends of the two
hill-like pressed parts 21a are flat and have projections 21al for preventing shaking of the operating
body 30 at the center of‘ its upside. Disc-like conductive parts 21b made of a con-
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ductive rubber, etc. are coaxially attached downside of acting body 21 corresponding to the
projections 21al.

The pﬁ:ssure plate 22 covers the upside of acting body 21, has holes 22a for inserting the
pressed parts 21a on it and has pressing surface 22b in contact with the rim upside of acting body 21
on the inner side. Mulfiple stop pins 22¢ longer than the thickness of base board 23 are formed
downside of pressure plate 22.

The base board 23 comprises 2 printed wiring board, etc. and has electrode parts 23a capable
of making contact with the conductive parts 21b of acting body 21 at two locations. Electrode parts
attached to pressure-sensing conductive material, such as pressure-sensing conductive rubber, etc.
upside of a pair of electrodes are used as these electrode parts 23a. Stop holes 23b capable of inserting
stop pms 22c¢ of pressure plate 22 are formed on the base board 23.

The resistor body 20 is assembled by mounting the acting body 21 on the base board 23,
inserting the stop pins 22¢ of pressure plate 22 into the stop holes 23b of base board 23 so as to cover
the acting body 21, melting or collapsing the projections of the stop pins 22¢ protruding downside of
base board 23 to secure the pressure plate 22 to the base board 23. In this assembled state, the acting
body 21 is fixedly held between the pressure plate 22 and the base board 23, bringing the conductive
- parts 21b of acting body 21 and the electrode parts 23a of base board 23 into contact.

On the other hand, the operating body 30 is rotatably pivoted on a shaft 31 provided in the
central lower part above the resistor main body 20 by a bracket omitted in the grafjhjcal presentation.
The operating body 30 has pressing parts 32 corresponding to the downside pressed parts 21a of
acting body 21, and the projections 21al for shake prevention upside of pressed parts 21a are in
contact with the pressing parts 32 in the non-pressed state, respectively.

In the variable resistor thus constituted, when the pressed parts 21a of acting body 21 are
pressed downward and deformed by tilting with the shaft 31 of operating body 30 as the center, the
conductive resistance of electrode parts 23a changes with the pressure force.

(Problem overcome by the design)

In the prior variable resistor, gaps formed between the pressing parts 32 and the pressed parts
21a of acting body 21 are absorbed by the projections 21al for shake prevention in the state of
mounting the operating body 30, but the projections 21al are formed on the upside (pressed side) of
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pressed parts 21a, thereforc; if a plus-side error in height dimension of the projection themnselves
exists, there the problem that the pressed parts 21a receive an improper press force in the non-pressed
state, and an anticipated resistance change is not obtained in the variable resistor. Similarly, if a
minus-side error in the height dimension of the projection exists, there is the problem that gaps are
formed and shaking is generated in the operating body 30.

The present design was made in view of the above problem, and its purpose is to provide a
variable resistor that can reliably prevent shaking in the operating body 30 without causing a
hindrance in the characteristic resistance value of the van';able resistor.

(Problem resolution means)

To achieve the above purpose, the present design is a variable resistor which comprises a
resistor main body for changing the conductive resistance of electrode parts with the press
deformation of the pressed paﬁs of an acting body made of an elastic material and an operating body
having pressing parts capable of pressing the pressed parts and is characterized by vertically
providing projections for shake prevention made of an elastic material adjacent to the pressed parts of
the acting body, have a larger height dimension than the pressed parts and have their upper ends in
contact with the pressing parts of the operating body.

(Functions) ,

According to the present design, the projections for shake prevention which have a larger
height dimension than the pressed parts and their upper ends are in contact with the pressing part of
the operating body are vertically provided in positions different from the pressed parts, therefore an
improper pressure force is not applied to the extruded parts even if a large height dimension of the
projections is formed by considering the minus-side error portion.

(Example)

Fig. 1 to Fig. 3 show an example in which the present design is applied to a seesaw type
variable resistor, Fig. 1 is the sectional view of the variable resistor, Fig. 2 is the top view of a resistor
main body, and Fig. 3 is the illustrative drawing of operations.

The variable resistor of this example shown in Fig. 1 and Fig. 2 is constructed from a resistor

main body 1 and an operating body 10 for press operations.



The resistor main body 1 comprises an acting body 2 receiving the press operation , a pressure
plate 3 and a base board 4. '

The acting body 2 is formed of an elastic material such as synthetic rubber, etc. in the shape
of a rectangular plate and has two hill-like pressed parts 2a with flat upper ends on its upside. Conical
conductive parts 2b made of a conductive rubber, etc. are coaxially attached downside of acting body
corresponding to the projections 2¢ (wrong number “2a"?, translator). Rod-like projections 2¢ for
shake prevention which are adjacent to the pressed parts 2a and have a larger height dimension than
the pressed parts 2a are provided vertically and integrally with the acting body 2, respectively.

The pressure plate 3 covers the upside of acting body 2, has roughly circular holes 3a, through
which the pressed parts 22 and the rod-like projections 2¢ are inserted on the upside and have the
pressing surface 3b in contact with the upside of acting body 2 on the inner side. Engagement pieces
3¢ which are longer than the thickness of base board 4 and have a hooklike engagement at the lower
end are vertically provided at each side of the pressure plate 3.

| The base board comprises a printed wiring board, etc. and has electrode parts 4a for which the
conductive parts 2b of acting body 2 is contactable at two locations on its upside. Electrode parts in
which two semi-circular resistance films are arranged in the non-contact state and electrodes are
connected to the resistance films are used as the electrode parts 4a. Engagement holes 4b through
which the engagement pieces 3¢ of pressure plate 3 can be inserted and engaged are formed
corresponding to the engagement pieces.

This resistor main body 1 is simply asserbled by mounting the acting body 2 on the base
board 4, inserting the engagement pieces 3¢ of pressure plate 3 into the engagement holes 4b of base
board 4 and stopping them so as to cover the acting body 2. In the assembled state, the acting body 2
is fixedly held between the pressure plate 3 and the base board 4, and the conducti;/e parts 2b of |
acting body 2 and the electrode parts 4a of base board 4 are opposite at a prescribed spacing,

On the other hand, in the operating body 10 is rotatably pivoted above the resistor main body
1 on a shaft 11 provided in the central lower part by a bracket omitted in the graphical presentation.
The operating body 10 has rectangular pressing parts 12 corresponding to the pressed parts 2a of
acting body 2, respectively, the upper ends of the rod-like projections 2¢ for shake prevention are in
contact with the pressing paits 32 in the non-extruded state, respectively.
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Operations of the above-mentioned variable resistor are described next with reference

to Fig. 3.

In Fig. 3, if the top left side of the operating body 10 is pressed with a finger tip, etc., the
operating body 10 is tilted in the counterclockwise direction with the shaft 11 as center, first the
rod-like projections 2¢ for shake prevention in contact with the left-side pressing part 12 flex, shortly
the pressing part 12 makes contact upside of the pressed part 2a, the pressed part 2a is pressed down
and deformed, and the conductive parts 2b on the downside of pressed parts 2a makes contact with
the electrode parts 4a. The contact area of the conductive parts 2b increases with the pressure force,
changing the conducting resistance of electrode parts 23a.

If the pressing onto the operating b_ody 10 is released, the pressed parts 2a of acting body 2
and the rod-like projections 2¢ for shake prevention are restored to the original state by their own
elasticity, respectively, and the downside of operating body 10 is supported by the rod-like
projections 2c¢ again to prevent shaking.

Thus, in the above-mentioned variable resistor, the rod-like projections 2¢ for shake
prevention adjacent to the pressed parts 2a and have a larger height dimension than the pressed parts
2a are vertically provided upside of acting body 2 and their upper ends make contact with the
pressing parts 12 of operating body 10. Therefore, even when a plus-side error in height dimension
of the rod-like projections 2¢ for shake prevention is generated, the rod-like projections 2¢ flex more
or less, and improper press force is not applied to the pressing parts 12 in the non-pressed state,
thereby obtaining anticipated resistance change in the variable resistor, making it possible to form a
large height dimension of the rod-like projections 2¢ for shaking prevention beforehand by
considering a minus-side error portion, accurateliy bringing the upper ends of the rod-like projections
2¢ into contact with the pressing parts 12 of operating body 10 to reliably prevent shaking of
operating body 10.

The case of applying the present design to the seesaw type variable resistor was shown in the
above example. However, the present design may also be applied in other types of variable resistors
with one, three or more pressed parts. Moreover, electrode parts using a resistance film were shown

as the electrode parts 4a, but electrode parts using a pressure-sensing conductive material the same as
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in the prior example may also be used. Furthermore, the case of forming the projections for shake
prevention in the shape of rod was shown, but various shapes of projections may be adopted if the
projections are in contact with the pressing parts and may prevent the shaking.

(Efficacy of the design)

As described in detail above, according to the present design, the projections for shake
prevention flex more or less and an improper press force is not applied to the pressing parts of the
acting body in the non-pressed state, thereby obfaim'ng anticipated resistance change in the variable
resistor even if a plus-side error in the height dimension of projections is generated. Moreover, it
becomes possible to form é large height dimension of projections beforehand by considering a
minus-side error, therefore the upper ends of the projections may be accurately brought into contact

with the pressing parts of operating body to reliably prevent shaking of the operating body.

4.  Brief description of the drawings

Fig. 1 to Fig. 3 show an example of applying the present design to a seesaw type variable
resistor Fig. 1 is the sectional view of the variable resistor, Fig. 2 is a top view of a resistor main body,
Fig. 3 is the illustrative drawing of operations, and Fig. 4 is the sectional view of the prior variable

resistor.

In the drawings,

1 resistor main body

2 acting body

2a pressed body

2c rod-like projection for shake prevention
4a electrode part

10 operating body

12 pressing part



2a
2c
4a
10
12

2a
2¢

resistor main body

acting body
pressed body
rod-like projection for shake prevention
electrode part
operating body
pressing part
Sectional view of variable resistor
[Fig. 1]
Top view of resistor main body
[Fig. 2]
resistor main body
acting body
pressed body

rod-like projection for shake prevention



4a
10
12

20
21
2]la
21al
23a
30
32

electrode part
operating body
pressing part

resistor main body
acting body
pressed body
projection
electrode part
operating body
pressing part

Ilhustrative drawing of operations
[Fig. 3]

Sectional view of prior variable resistor
[Fig. 4]
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